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A proposal to discontinue indirect measurements and rely on direct measurements in those patients with arterial lines in situ met with some resistance from both nursing and medical staff because of the discrepancies observed between direct and indirect systolic and diastolic blood pressure measurements. A laboratory investigation into the equipment in clinical use for direct pressure measurements revealed inaccuracies in systolic and diastolic pressure measurements. Thus, directly measured mean pressures made by the scientific staff were compared to simultaneously made indirect pressures made by the nursing staff (derived by dividing the sum of the systolic and twice the diastolic by three).
Comparisons between 114 pairs of routine direct and indirect mean pressure measurements revealed that: (a) indirect blood pressure measurements could be in error by up to 30070; (b) indirect mean pressures overestimated true readings in the lower pressure range; (c) there was good correlation between direct and indirect mean pressures (r = 0.94), indicating that both methods are adequate for following trends. In order to reduce nursing staff workload and reduce patient disturbance, it was therefore decided to record only mean direct arterial pressures in patients with arterial lines in situ. admissions to our Unit) had invasive haemodynamic monitoring.
INTERPRET A TION OF INVASIVE BLOOD PRESSURE MEASUREMENTS
The inherent risks of invasive pressure monitoring should be justified by the recording of accurate and reliable data.
The dynamic response of the components of several blood pressure monitoring systems was investigated. The frequency response of the arterial cannula, Swan-Ganz catheter, pressure tubing, monitors and chart recorders was tested using a pressure sine wave generator in the frequency range of 1-20 hertz. Significant band width distortion was observed within the usable range, resulting in potential inaccuracies in systolic and diastolic blood pressure readings. Thus, a decision was made to chart only mean arterial pressures.
A study was carried out to compare both mean central venous and mean pulmonary capillary wedge pressure measurements as recorded on the digital display of the monitors with those on the chart recordings at end expiration. The digital display unit overestimated the values by 2.7 mm Hg (+1-0.7) for patients on IPPV, and underestimated the values by 3.3 mm Hg (+1-1) for patients breathing spontaneously.
Mean pulmonary artery pressure measurements were more difficult to interpret. We conclude: Right heart catheterisation with Swan-Ganz catheters have become almost a routine part of the management of the critically ill patient. The flow directed balloon type catheters marketed by Edwards Laboratory can be re sterilised with ethylene oxide if further use is contemplated. The faculty to reuse these catheters however demands that the balloon remain unbroken to enable the catheter to be floated correctly into place and allow pulmonary artery wedge pressures (PA WP) to be taken.
To determine the optimum number of times these catheters could be sterilised before the balloon ruptured we resterilised with ethylene oxide 50 consecutive Swan-Ganz catheters (Edwards Laboratory 93-131-7F) and reused them until the balloon ruptured.
The catheters were inserted percutaneously (Deslet 7F VYGON) by way of the right internal jugular or left subclavian vein. Each catheter balloon was inflated with air up to but not exceeding I Y2 cc using a 2 cc syringe. The catheter was floated into the pulmonary artery and the correct position confirmed by CXR. Pulmonary artery occlusion pressures were measured using the minimum quantity of air to produce a "wedge" trace using a pen recorder. A standard procedure of ethylene oxide sterilisation using ethylene oxide 12070 at 50°C was used.
One balloon ruptured before catheter insertion, 3 catheter balloons ruptured with first use of the catheter and 5 catheter balloons ruptured on second use of the catheter. Thereafter however the rate of balloon rupture doubled with 11 balloons rupturing with fourth use of the catheter and I1 rupturing on fifth use of the catheter. One catheter was used 9 times. The average duration of the catheter was 39.2 hrs/use, and each catheter was used an average of 4 times.
It is suggested that the Edwards Laboratory's Swan-Ganz catheter (93-131-7F) may be ethylene oxide sterilised for one extra use, thereafter the increased incidence of balloon rupture probably makes resterilisation undesirable.
Westmead, New South Wales
Electrical stimulation of the phrenic nerve to produce artificial respiration was used as early as the mid-1800s.
Definitive evaluation and application of the concept is the result of the work of Prof. W. W. Glenn of the Yale University Department of Surgery, and his colleagues.
The technique was first used in 1964 and has now been applied to over 180 patients. The two chief indications are high quadriplegia and central alveolar hypoventilation (sleep apnoea).
The technique involves electrode placement following surgical approach to the nerve. These electrodes are activated by radiofrequency transmission from an external pacing transmitter. The electrical stimulus is adjusted so as to produce a controlled graduated contraction of the diaphragm and acceptable ventilation.
This report refers to .the placement of electrodes in a patient with a C-I quadriplegia with subsequent successful pacing in the initial stages of conditioning of the diaphragm.
LIFE THREATENING ASTHMA-THE FINE PRINT M. MeD. Fisher, Royal North Shore Hospital, Sydney, N.S. W. Although asthma is a reversible disease deaths in hospital occur. In a series of 116 patients with anaphylaxis, bronchospasm was the most life threatening feature in 16 and five died.
In these patients and in a number of recent reported cases there were additional less well recognised therapeutic manoeuvres that could have been attempted. On occasions a dramatic response may occur in a moribund asthmatic with local anaesthesia, adrenaline, ketamine, volatile anaesthetics, perihilar local anaesthetic, epidural block, closed lung compression, and cardiopulmonary bypass.
This paper examines the frequency of success of the above manoeuvres.
The bedside microprocessor can play an interactive role in the control of patient therapy. We have demonstrated (R.A.C.S., G.S.M. Hobart, 1981) the accuracy with which closed loop systems can control single patient variables such as the blood pressure or carbon dioxide tension.
Similar technology is now applied to multiple input systems. This is a short preliminary report on the control of water and electrolyte therapy.
Broadly, the control strategy for water (dextrose solutions) uses the "corrected" plasma sodium value as the "now" waypoint and servo controls the total body water according to the calculated gains and losses of free water and potassium. In this way the "water dependent" component of the plasma (and hence total body) osmolarity may be closely controlled.
A discriminant analysis function with discontinuities uses patient-tailored cardiovascular and renal data to decide the patient's "saline" or extracellular volume status. If this is normal, ongoing losses will, with logical exceptions, be tracked. If subnormal, scaled saline "catchups" will occur.
Interactions between "water" and "saline" control are accounted for and physiological priorities assigned.
The input transducer, hardware, firmware and controller arrangements will be displayed.
PLASMA EXCHANGE, IN THE GUILLAIN-BARRE SYNDROME Dr. R. F. Raper, Intensive Care Unit, Royal North Shore Hospital, Sydney, N.S. W. In a number of single case reports and small group studies, plasma exchange has been reported to benefit patients with the Guillain-Barre!: syndrome. It was used in the management of eight consecutive patients, seven of whom made rapid recoveries. Two of the patients were totally paralysed. Four others had significant respiratory weakness, two with vital capacities of less than one litre. Six of the eight patients had cranial nerve involvement, including pharyngeal paresis. The mean time lapse between initial symptoms and first exchange was seven days (range 4 to 15) and the mean number of exchanges performed per patient was 3.5 (range 2 to 6).
Seven of the eight patients showed objective neurological improvement within four days of their first exchange (range 1 to 4). All seven had major functional improvement within three weeks. Subsequent recovery in six of the seven cases has been complete, the seventh continues to improve four weeks after initial symptoms. The eighth patient made very slow progress after six plasma exchange treatments and remains significantly disabled eight months after initial symptoms. No clinico-pathological features absolutely distinguishing this patient from the others were identified.
The rapid recovery of these seven patients, coupled with the extensive evidence supporting a role for humoral immune mechanisms in the pathogenesis of the Guillain-Barn: syndrome, suggests a role for plasma exchange in limiting the morbidity and mortality associated with prolonged paralysis. The technique of haemodilution has been used frequently to save banked blood and to decrease the side effects of blood transfusion. Currently the diluting solutions which are used for the haemodilution process have little oxygen carrying ability. Perfluorochemical emulsion has a high gas solubility and was investigated as a substitute for red blood cells, and as a diluent for haemodilution. The purpose of this study was to investigate the effect of Fluosol-DA (perfluorochemical emulsion) and hydroxyethyl starch (HES) on tissue oxygenation during normo-volaemic haemodilution in dogs.
EFFECT OF FLUOSOL
Adult mongrel dogs were anaesthetised and ventilated with 100% oxygen throughout the experiment. Two teflon membrane catheters, attached to a medical massspectrometer, were inserted into the cerebral and muscular tissue. Cerebral and muscular tissue P0 2 and PC0 2 were measured directly and continuously. After a steady state was accomplished, the control measurement was made. Normo-volaemic haemodilution with Fluosol-DA or HES solution was then started. When the haematocrit was reduced to 200/0 and to 10%, the second and third measurements were performed.
Cardiac output increased significantly above the control value in both groups at each stage. The increase in cardiac output in the HES solution group was higher than that in Fluosol-DA group. In the Fluosol-DA group, cerebral and muscular tissue P0 2 at each stage was higher than that observed in the control period. However, in the HES solution group, cerebral tissue P0 2 at haematocrit of 20% was increased compared to the control value, but at a haematocrit of 10%, cerebral tissue P0 2 returned to the control level and muscular tissue P0 2 decreased below the control level.
The alteration in cerebral and muscular tissue P0 2 during normo-volaemic haemodilution with Fluosol-DA and HES solution may have been due to the difference in oxygen carrying capacity of the two diluents. Reduced glutathione (GSH) has been known to act as a free radical scavenger as well as a membrane stabiliser, and to exert beneficial effects in shock. The purpose of this study was to evaluate the effects of GSH in endotoxin shock.
EFFECTS OF REDUCED GLUTATHIONE ON
Eighteen adult mongrel dogs were anaesthetised with pentobarbital sodium (25 mg/kg). After endotracheal intubation, the animals were ventilated mechanically by Harvard pump with room air under full relaxation with pancuronium bromide. After catheterisation, the dogs were divided into two groups, 12 in the control group and 6 in the GSH group. In both groups, each dog was injected with 3 mg/kg of endotoxin (Difuco 0127 B 8) intravenously. In the GSH group, GSH 500 mg/kg was administered intravenously 5 minutes after the endotoxin injection. In the control group, saline was infused instead of GSH in the same way. Each parameter was measured for 5 hours.
In the control group, 6 of 12 dogs (50%) died within 5 hours. In the GSH group, only one of 6 dogs (17%) died. Changes of haemodynamic parameters by endotoxin injection were different between the two groups. Reduction of oxygen transport in both groups was of the same degree. Oxygen consumption was reduced significantly in the control group, while in the GSH group the control value was maintained. Plasma lactate and B -glucronidase levels were lower in the GSH group compared with the control group.
These results suggest that reduced glutathione (500 mg/kg) may have a beneficial effect in endotoxin shock.
EPIDURAL OPIATE ANALGESIA R. B. Boas, K. M. Taylor, J. W. Villiger, V. Cahill, B. Synek, Section of Anaesthetics, Department of Pharmacology and Clinical Pharmacology, School of Medicine, Auckland, New Zealand Opiate analgesic drugs given via the spinal or epidural route have theoretical advantages over systemic opiates with respect to analgesic specificity. Morphine was tested intrathecally in sheep for neurotoxicity and a clinical trial was initiated in patients undergoing upper abdominal surgery. While free of local toxicity and providing excellent analgesia, morphine showed such a high adverse response rate that the study was discontinued. The incidence of delayed and profound respiratory depression is sufficient to regard the use of intrathecal or epidural morphine as being suitable only in totally supervised and specialised units.
Seeking an agent which might confer a better therapeutic ratio for spinal analgesia, buprenorphine, an agonist/antagonist opiate, was chosen. Extensive clinical and laboratory studies show reduced efficacy when compared to morphine but fewer side effects and much less respiratory depression. Pharmacokinetic studies show the lipid solubility of buprenorphine to be a disadvantage with rapid systemic uptake from both epidural and spinal injection. In addition there may be a CNS pooling phenomenon with delayed secondary CSF peaks responsible for both the prolonged action and the delayed respiratory depression which can occur with these agents. Chest trauma may produce acute respiratory failure with pneumothorax pulmonary contusion, or non-cardiogenic pulmonary oedema being the underlying cause. However severe chest pain may also limit the patient's ability to breathe and cough effectively and by itself may be a major factor in the development of acute respiratory failure.
Over a six-year period in all patients with chest trauma, who required admission to the intensive care unit due to impending or overt respiratory failure, pain relief with thoracic epidural was considered. The technique was not used if the patient had pre-existing neurological disease, fractured spine, chronic coagulation disorder or infection overlying the area of insertion of the catheter. Furthermore the patient had to be conscious, co-operative and willing to be treated using this technique. A flail segment or pulmonary contusion were not considered contraindications.
In 161 cases of thoracic epidural analgesia a top-up technique using 0.5070 bupivacaine with 1 :200,000 epinephrine, through an epidural cannula was used as the method of pain relief.
Sixteen patients had evidence of pulmonary contusion on CXR, 6 patients had evidence of a pneumothorax or subcutaneous emysema and 26 patients had clinical evidence of a flail segment. Twenty-seven patients had a previous history of chronic obstructive lung disease. In fourteen patients the technique failed to avert the development of respiratory failure and conventional therapy with IPPV was instituted. Two of the latter group died. No deaths occurred in patients who were managed by thoracic epidural alone.
The major complication was hypotension. In two patients given 10 ml 0.5% bupivacaine with epinephrine severe hypotension and asystole occurred requiring an epinephrine infusion; both survived. One patient developed an epidural abscess which was subsequently drained with minimal residual sequelae.
Epidural analgesia is proposed as an excellent means of pain relief in the conservative treatment of chest trauma.
However, absolute sterility in insertion, and close monitoring of blood pressure are stressed.
